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Women’s Employment and First Birth Intervals in Taiwan: 
The Experience of a Rapidly Growing Country 
(new version 8/5/2002) 
Abstract 
This study analyzes empirically the extent to which the labor market activity of women 
affects the duration of first birth intervals among married women in Taiwan. By employing the 
data from the 1989 Taiwan Women and Family Survey, our estimation results suggest that 
women’s employment strongly affects the duration of first birth intervals, and that various aspects 
of women’s labor force activities affect first birth intervals differently. In terms of the number of 
working hours, women who work more than 30 hours per week tend to have an earlier first birth. 
On the other hand, work experience, as indicated by the women’s labor force participation 
surrounding the first birth as well as their job tenure, tends to positively affect first birth intervals. 
When the model is estimated on the basis of age cohorts, this implication remains the same.  
Key words: women’s employment, first birth intervals, Taiwan Women and Family Survey 
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Women’s Employment and First Birth Intervals in Taiwan: 
The Experience of a Rapidly Growing Country 
 
1. Introduction 
The common patterns of fertility and female employment observed in developed countries in 
the last century include an increase in female labor force participation along with a continuous 
decline in fertility. Thus many studies have tried to examine the effects of fertility on women’s 
paid work and vice versa. It has often been suggested that the increased labor force participation 
of women has played an important role in reducing fertility. However, the economic and 
socio-demographic literature indicates that this causality is not as evident as many people believe. 
We cannot be sure that measures aimed at creating better opportunities for women to combine 
parenthood with paid labor will actually influence fertility, and if they do, what their influence 
will be. 
Similar patterns of female employment and fertility have been observed in the past forty 
years in Taiwan. As shown in Figure 1, female labor force participation increased from 36.4% in 
1960 to 46.0% in 2000. At the same time, the overall fertility rate decreased from 6,505 per 
thousand in 1956 to 1,680 per thousand in 2000, falling below the replacement level from 1984 
onwards.  Figure 1 also documents that the sharp increase in the female labor force participation 
rate has been due to married women, especially those aged 25 to 44. For this age group of women, 
decisions regarding both fertility and employment are in their critical stages. So it is worthwhile 
asking the question: How does women’s employment affect fertility behavior when both are in 
their critical stages? 
The focus of analyses on fertility has shifted from the study of completed fertility to that of 
the timing of births due to the dynamic nature of the childbearing process.1 The timing and 
                                                 
1 Ryder (1969, 1980) notes the occurrence of a modern fertility pattern – a pattern pictured by the 
dominance of timing shifts over number shifts that affect fertility rates. In particular, Ryder (1980) shows 
that it is changes in first-birth timing that have had the greatest impact on overall fertility trends in the 
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sequence of childbearing, particularly the first birth, have wide-ranging social and economic 
consequences (Rindfuss, Morgan, and Swicegood 1988). For instance, the timing of the first birth 
is found to have strong implications in so far as the pace and level of fertility is concerned.2 This 
in turn determines the size of new cohorts, which has different implications in relation to labor 
market conditions, educational systems, and retirement systems. Moreover, the first birth has 
been viewed as an important event in the family life cycle because becoming a parent constitutes 
a central role transition of young adulthood and shapes one’s subsequent life course. Finally, 
since only a fraction of the available micro-data covers the complete reproductive cycle, research 
on first births is in fact a more feasible topic. 
Women’s employment may affect the timing of first births in many ways. While women’s 
employment could add to the family’s pool of financial resources, their participation in market 
activities may decrease the level of an important input for the production of child quality, namely, 
time. Moreover, market activities may influence fertility decisions through the social learning and 
social influence processes that affect the way contraceptives are used (Kohler, Behrman, and 
Watkins 2001).  
There is indeed less of a consensus empirically as to how women’s work experience affects 
birth intervals. Some studies show a positive correlation between female work experience and 
birth intervals (Groat, Workman, and Neal 1976; Happel, Hill, and Low 1984). By contrast, other 
researchers reach the opposite conclusion either theoretically or empirically, namely, that the 
amount of work experience at marriage or during the childrearing period is negatively related to 
the interval between births (Cigno and Ermisch 1989; Kravdal 1994; Razin 1980). In addition to 
the above two lines of thought, NÍ Bhrolchain (1986) elaborates further, pointing out that 
                                                                                                                                                              
United States. At the same time, the research interests of economists have moved away from the static 
model towards the dynamic life-cycle model regarding the behavior of fertility (Hotz and Miller 1988; 
Moffitt 1984; Razin 1980; Rosenzweig and Wolpin 1980; Ward and Butz 1980). Please see Hotz, Klerman, 
and Willis (1997) for a review. 
2 Since complete fertility is determined by three factors, namely, when a woman starts having children, 
the intervals between births, and when she stops having children, early childbearing tends to result in a 
larger family size. 
 3
work-motivated women would choose to have longer birth intervals if work between births were 
allowed, while they would shorten their birth intervals to allow for a faster return to the 
workforce if inter-birth working were not an option. He thus predicts that a fast return to work 
after the last birth is associated with shorter prior birth intervals, while inter-birth working is 
associated with longer inter-birth intervals. 
Given that the earlier empirical research on the relationship between fertility and the labor 
force participation of women has not resulted in conclusive findings, the extent of the impact of 
women’s employment on fertility behavior, in particular, the first birth decision, during the period 
when the participation of women in the labor market has increased dramatically, remains a 
question that is well worth addressing. The purpose of this study is to shed some light on the 
above-mentioned question by investigating the influence of various aspects of women’s 
employment on their first birth interval based on a sample covering the 1965-1988 period. As 
Taiwan’s economy developed rapidly during this period, this study provides us with a good 
opportunity to examine how the employment of women has affected first birth intervals in a 
rapidly growing economy. Moreover, as the timing and sequencing of parenthood vary across 
cohorts, this paper also examines the changes in first birth intervals and the determinants of such 
changes. Our results are aimed at deepening our understanding of the relationship between 
reproductive behavior and women’s employment. 
The remainder of this paper is organized as follows. Section 2 briefly reviews Taiwan’s 
institutional background during our study period. Section 3 presents the conceptual issues and the 
econometric specification. Section 4 describes the data. Section 5 discusses the empirical results 
and the final section provides the conclusion. 
2. The Setting: Fertility Changes and Female Labor Supply in Taiwan 
To help interpret the econometric results that follow, we shall outline some major features of 
demographic trends in Taiwan while focusing on the transition in fertility behavior as well as the 
changes in female labor supply. As shown in Figure 2, by 1906 the crude death rate had begun to 
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decline very rapidly, initiating Taiwan’s demographic transition.3 During the colonial period 
(1895-1945), Japan actively implemented new health techniques and advanced public health 
knowledge so as to mitigate infectious diseases, lower death rates, and enhance labor productivity 
(Barclay 1954). After mortality rates began to fall, Taiwan experienced a brief rise in fertility 
rates during the 1906-1930 period as maternal health improved. Taiwan’s crude birth rates peaked 
in 1951, but then displayed a clear secular downward trend after 1956. The most critical period in 
Taiwan’s demographic transition extended from 1956 to 1983. 
The onset of the declines in Taiwan’s historical fertility was due mostly to the sharp decline 
in infant mortality that had taken place in Taiwan during the 1930s and 1940s rather than due to 
modernization or to the implementation of family planning programs, since the sustained fertility 
decline had already begun when the large-scale family planning program was launched in 1963. 4 
Nonetheless, the family-planning program did play a significant role in the context of the rapid 
social and economic development for it provided more efficient contraceptive methods to help 
parents reduce the number of unwanted births, particularly during the 1960s and 1970s (Schultz 
1980). In other words, the fertility transition during this period was brought about by the 
cessation of childbearing well before women lost their physiological capacity to reproduce, with 
contraception appearing to be more like a tool that could be used to attain a desired result. Thus, 
the decline in birth rates peaked among women over 29 years of age prior to the 1970s and from 
then on the pattern of declining birthrates gradually spread to younger women.  
The notable decline in fertility during the 1960s and 1970s may also have been associated 
                                                 
3 The data we show in Figure 2 are from 1906 to 2000, with the data for 1906-1943 having been collected 
during the Japanese colonial period. The 1941-1950 period (during and after World War II) will not be 
discussed here. 
4 The 1959-1962 Pre-Pregnancy Health Program sponsored by the Taiwan Provincial Maternal and Child 
Health Institute was the first experiment related to family planning. A large-scale experimental 
family-planning program was launched in Taichung city in 1963 (Freeman and Takeshita 1969). Within a 
few years this program had expanded islandwide to every township and city precinct in Taiwan, providing 
both information about family planning and access to a wide range of more efficient contraceptive 
techniques. 
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with the increased educational attainments of women, as a remarkable advance of women into 
secondary and higher education occurred mainly after 1950. Even after the activities of the family 
planning program were scaled down in the 1980s, fertility continued to fall slightly. Taiwan’s low 
fertility levels have also been achieved through later-age marriage and the increasing use of birth 
control measures – both contraception and abortion. 
Dramatic changes in marriage patterns have also been observed. One of the major changes 
has been the trend away from arranged marriages toward the love match. Of married couples in 
1986, the percentage of those who reported arranged marriages dropped from 68% for the 
1933-1934 birth cohort to 11% for the 1960-1964 birth cohort (Thornton, Chang, and Lin 1994). 
This implies that more emphasis has been placed on marital companionship and emotional 
compatibility within the marriage, and consequently, the relative importance to the wife of 
childbearing has declined. This emerging right of women to choose their husbands has also 
enabled them to gain a certain measure of power. Coupled with this is the fact that education for 
women is spreading rapidly, and consequently, the participation of women in the labor force and 
the number of dual-career families have been rising in response to Taiwan’s rapid economic 
development.  
The labor force participation rate for women as shown in Figure 1 increased from 38.5 
percent in 1978 to 45.8 percent in 1987 and has remained fairly steady thereafter. Indeed, it 
changed only slightly from 45.8% in 1987 to 46.0% in 2000. Figure 1 also reflects the sharp 
increase in the labor force participation rate of married women. In 1978 only 31.9 percent of 
married women were in the labor force. During the past 30 years, however, this rate has increased 
dramatically, so that by 2000, 46.1 percent of married women, and 64.5 percent of those aged 25 
to 44, were in the labor force, as shown in Figure 3.   
In sum, the information contained in Figures 1 and 3 suggests that the sharp increase in the 
female labor force participation rates can be attributed mainly to the increased participation of 
women aged 25 to 44 during the period from 1978 to 1992. Moreover, despite the fact that an 
increase in labor supply among women in developed countries occurs mostly among younger 
cohorts, the rise in the female labor force participation rate in Taiwan over the 1978-1987 period 
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occurs across all age groups, except for females aged 15-19, as well as among less-educated 
female workers. 
Based on our understanding of the interactions among changes in Taiwan’s fertility and 
female labor supply during the period of rapid economic growth, we can now take further steps to 
both model and interpret the impact of women’s employment upon fertility behavior. 
3. Conceptual Issues and Econometric Specification 
Conceptual Issues 
Despite the long-existing debate as to the causes of fertility transition,5 no one has cast 
doubt on the complex and mutually dependent relationship between fertility and women’s 
employment. Indeed, the causal relationship has worked both ways since children could be either 
a cause or a consequence of low labor force participation rates among married women. A 
standard conclusion from previous studies suggests that children appear to reduce female labor 
force participation and the accumulation of women’s human capital. Thus, by having fewer 
children, women may have more opportunities to work and compete for better jobs. As 
economies develop, we often see an expansion in female employment opportunities coupled with 
a rise in wages. Consequently, the effect of women’s employment upon fertility behavior has 
been the focus of many studies. 
However, in interpreting the effects of women’s employment upon the first birth interval, 
we need to differentiate the two distinct dimensions of work activity. As Heckman (1978, 1992) 
points out, one is the choice regarding labor-force participation and the other is the choice of 
hours of work. The former case stresses the point that labor force participation at any age is a 
discrete decision. The individual participates in the labor force if the market wage offer exceeds 
                                                 
5 Two proposed explanations have been offered to explain why fertility has declined across countries at 
various stages of development. The first series of explanations attributes the respective declines in fertility 
to the falling trends in child mortality rates. The second series of explanations focuses on the processes of 
modernization, such as industrialization, urbanization, and the development of mass education. 
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the reservation wage. Nevertheless, the latter case employs the interpretations of the 
Hicks-Slutsky income and substitution effects. Although few studies find the negative effects, 
most previous studies related to fertility research have focused on the positive impact of work 
experience upon the timing of births (Groat et al. 1976; Happel et al. 1984; Moffitt 1984). 
Interestingly, the dimension of hours worked has often been ignored in past studies. 
In general, prior work experience measures the total number of periods women have 
participated in the labor market in the past (Heckman and MaCurdy 1980). Thus, women may 
have more work experience due to either higher market wages or lower reservation wages. 
Factors contributing to lower reservation wages include lower husband’s/family income, greater 
tastes for work, or lower cost of rearing children (e.g., where parental help for child care is 
available). If women have more pre-birth work experience due to lower reservation wages, they 
will tend to delay the first birth. However, if more pre-birth work experience is due to higher 
market wages, then the interpretation will be similar to that in the hours-worked decision. That is, 
the income effect will ease the financial burden that would lead to a shorter first birth interval. 
However, the substitution effect will be associated with a longer first birth interval. 
Another frequently addressed, yet still open, questions is:  How do wages and incomes 
affect fertility? Previous studies show that the effect of the wife’s wage on the completed fertility 
tends to be negative and larger in absolute magnitude, and generally more significant, than that of 
the husband’s wage due to the predominant role of mothers in time-intensive child-rearing 
(Schultz 1973, 1997). However, since complete fertility is determined by three factors, namely, 
when a woman starts having children, the intervals between births, and when she stops having 
children, it is not clear how the mother’s wage affects the timing of births. 
For instance, the income and substitution effects related to higher wages have different 
implications for the inter-birth spacing. Under the assumption made by Razin (1980) and 
Newman and McCulloch (1984) that the length of the mean closed birth interval enters the 
parents’ utility function positively, the income effect will lengthen the inter-birth interval. In 
other words, higher income will result in longer birth intervals that augment the child quality. As 
for the substitution effect, women will shorten their inter-birth intervals in order to resume paid 
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work more quickly if inter-birth working is not an option. In addition to the income and 
substitution effects, economies of scale will also lead work-motivated women to shorten their 
inter-birth intervals. That is, women with high wages may attempt to economize on their use of 
time by having children close together. Thus, if the income effect dominates the sum of the 
substitution effect and the scale economies, longer inter-birth intervals will appear to be a better 
strategy in the working life of a woman. Moreover, the increase in productivity at home will also 
tend to increase the between-birth interval. As to the timing of the first birth, women with higher 
market wages only for the current period will postpone their births until later in life when the 
opportunity cost of childbearing is lower. However, if women have the potential to earn higher 
market wages in the future, they will tend to give birth earlier in their lifetime when the 
opportunity cost of bearing a child is lower (Ward and Butz 1980). 
Finally, among the studies on fertility, one common finding in both developed and 
developing societies is the negative effect of female education upon completed fertility. Several 
explanations are proposed. First, schooling is associated with delayed marriage and reduced 
exposure to conception. Second, better-educated women are likely to have a greater knowledge of 
contraception and the ability to practice it more effectively. Thus, we have seen that the 
differentials in actual family size between less- and better-educated women are much larger than 
the differentials in desired family size. Third, the opportunity cost of remaining out of the labor 
force to care for children tends to be higher for better-educated women. Fourth, better-educated 
women may desire fewer, but higher-quality children due to the trade-off effect between quantity 
and quality. As to how female education affects first birth intervals, it is more likely that better 
educated women will tend to face lower risks at the first birth (Newman and McCulloch 1984, p. 
951). That is, a lower expected infant mortality rate resulting from higher female education will 
tend to be associated with higher ages at the first birth. 
Econometric Specification 
Survival analysis is an effective approach to modeling the timing of an event in situations 
where the occurrence of an event is uncertain. Therefore, this approach is particularly well suited 
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to the study of fertility where behavioral factors affect parental goals, which in turn determine the 
risk of having a birth. 
Three functions can theoretically be used to describe the duration variable in survival 
analysis. The first is the distribution function G(t) or the density function g(t), where T denotes 
the duration variable (first birth intervals in this study) and t is a value of T. The second function 
is the hazard function h(t); the hazard for T is the conditional density of T given T > t ³  0. This 
indicates the risk of having a first birth. Lastly, the survivor function of T, S(t), is the probability 
that a duration (i.e. the length of the first birth interval) exceeds t.  
Throughout the empirical literature on duration data, certain parametric models have been 
used repeatedly. Exponential, Weibull, and log-logistic models are often used because these 
distributions admit closed form expressions for tail area probabilities. Therefore, simple formulas 
for survivor and hazard functions can be derived for these models. Gamma and log-normal 
distributions are generally less convenient computationally but are still frequently applied. 
These models are not only different in their computational feasibility, but they are also 
characterized by different patterns of duration dependence. The pattern of duration dependence 
describes the shape of their hazard function. The exponential model is characterized by a constant 
hazard rate, namely, there is no duration dependence in the case of the exponential model. The 
Weibull and gamma models have a monotone hazard with either positive duration dependence 
(the hazard rate increases with t) or negative duration dependence (the hazard rate decreases with 
t). The log-normal model has an inverse V-shaped hazard function pattern with the hazard rate 
equaling zero at t = 0, increasing to a maximum and then decreasing, and approaching zero as t 
becomes large. The log-logistic model can either have a monotone hazard as in the case of the 
Weibull model or an inverse V-shaped hazard as in the case of the log-normal model. 
In the analysis of first birth intervals, the hazard is less likely to be monotone. The hazard of 
giving a birth is usually very low at the beginning of marriage, but it then rises steeply, followed 
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by a gradual decline. In other words, the inverse V-shaped hazard function is more appropriate in 
terms of characterizing the pattern of duration dependence for the first birth interval. Therefore, 
our model selection problem reduces to the choice between log-normal and log-logistic models. 
As the computations quickly become exceedingly complex due to the censoring data in the 
log-normal model, the log-logistic model is chosen for our empirical analysis on the duration of 
the first birth.   
The hazard function and the survival function for the log-logistic model are: 
(1)   
( )
( )p
p
t
tp
th
l
ll
+
=
-
1
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1
,  
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(2)       
( )pt
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l+
=
1
1
)( . 
The effect of external covariates, Xi, on the survival rate or the hazard rate is incorporated by 
writing ë as Xiâ. The hazard function is monotone decreasing from ? if p < 1 and is monotone 
decreasing from ë if p = 1. If p > 1, the hazard resembles the log-normal hazard in that it 
increases from zero to a maximum at t = ( ) lpp /11- and decreases toward zero thereafter. 
Given the hazard and survival functions, the model can be estimated within the maximum 
likelihood routine based on the following likelihood function: 
(3)  L S(t)h t S td di i= Õ -[i ( )] [ ( )]
1 ,  
where d
i
 equals unity for those with a completed first birth and zero otherwise. 
4.  The Data  
The data used in this analysis are drawn from the 1989 Taiwan Women and Family Survey. 
This island-wide survey is conducted through the cooperation of National Taiwan University, 
Academia Sinica, and the University of Chicago. It provides information about the status of 
living, working, and income transferring within family members for women between the ages of 
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25 and 59 in Taiwan.6 A sub-sample of women whose spouses were present at their first birth is 
the focus of this analysis. 
The unique property of this survey is that it collects retrospective information about the 
marriage history, fertility history, work history, and schooling history of these women from the 
age of 15. The fertility history provides the year of every live birth and miscarriage for each 
woman, while the work history records the job characteristics, including the number of working 
hours per day, working days per week, and beginning and ending salaries for each job taken by 
the respondents. Based on these data, we can construct an age-at-birth profile, combined with 
information relating to the pre-birth and post-birth employment experience. Since this survey 
contains detailed data on both employment histories and fertility histories, it provides a good 
opportunity to examine the interactions between women’s employment and first-birth intervals. 
In addition, given that rich information on family background for both the women and their 
husbands is included in the survey, we can also investigate the effect of family structure on the 
timing of the first birth. The duration of the first birth interval is measured from the age at 
marriage to the age at the first live birth for women who have completed their first birth, and 
from the age at marriage to the age during the survey year for women who have not yet had their 
first birth (the censored observations).7 
Table 1 provides summary statistics of the first birth interval and the related information for 
women overall and for women in the various age cohorts, respectively. As shown in Table 1, the 
average duration of the first birth interval is somewhat less than two and a half years. The age 
cohort difference in the first birth interval indicates that this interval has shortened over time, 
with its mean length having fallen from around 3 years for the oldest cohort to 2 years for the 
                                                 
6 Please see Parish and Willis (1993) for a more detailed description of this survey. 
7 We assume that a woman is at risk of pregnancy starting from the year of her marriage. Since a 
premarital birth is considered quite unacceptable in traditional societies, a woman will get married as soon 
as possible if she finds herself pregnant. Thus, this assumption should be reasonable for Taiwan’s society 
during the period from the 1950s to the 1980s. 
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youngest cohort. This pattern holds even if we only consider those women with completed first 
births. Many possible explanations for this trend are discussed in the literature (Rindfuss and 
Morgan 1983; Wang and Yang 1996). Among them, an increase in the age at marriage and the 
shift from arranged to romantic marriages with a resultant increase in coital frequency are more 
plausible explanations.   
There are some salient patterns in terms of the socioeconomic characteristics of these 
women and their husbands. While the educational levels of both these women and their husbands 
have been increasing over the past four decades, the growth rate has been more rapid for women 
than for their husbands. As to the age difference between husbands and wives, no conclusive 
pattern concerning the time trend can be drawn based on current data. However, the percentage of 
miscarriages experienced by these women is seen to increase with age, suggesting that the 
younger generation may have more knowledge about prenatal care, thereby lessening the chances 
of a miscarriage. In addition, the percentage of women living in urban areas at their first birth is 
found to be the highest for the youngest cohort as a result of urbanization. As expected, the 
percentage of married women living with parents-in-law decreases due to the shift in family 
structure toward the nuclear family.  
As to their employment status, more than 55 percent of the women were found to have 
worked during the year before their first birth. Most of these women (51% out of 55%) worked at 
a “formal” job involving at least 30 hours of work per week, with the average tenure of this job 
being around four years. If we use the work experience surrounding the first birth as a measure of 
the tendency for these women to be attached to the labor market, then only 35 percent of them 
exhibited a strong attachment to the labor market by working during both the year before and the 
year after their first birth.  
In comparing the characteristics of these women with different work experiences 
surrounding their first birth, Table 2 presents the descriptive statistics for women with various 
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levels of work experience. We observe some differences between those who work and those who 
do not work during the year before birth. For example, women who work during the year before 
giving birth tend to get married later, receive more schooling, and are more likely to live with 
their parents-in-law than their counterparts. Moreover, among those women who work during the 
year before giving birth, far more significant differences appear between those who work more 
than 30 hours and those who work less than 30 hours as shown in the last two columns of Table 
2. 
As to the average length of the first birth interval for these women with different work 
experiences, it is found that the first birth interval is, on average, longer for women who do not 
work during the year before their first birth than that for women who do work before giving birth. 
Those who work more than 30 hours per week have the shortest birth interval while those who 
work less than 30 hours have the longest birth interval. Furthermore, those who work less than 30 
hours have the first birth interval with the smallest standard deviation, implying that they exhibit 
a more homogeneous pattern of first birth behavior. In sum, these descriptive statistics suggest 
that women with various kinds of work experience surrounding their first birth do exhibit first 
birth intervals with different characteristics. Thus, it is indeed worthwhile performing a further 
analysis of the impact of women’s employment on their first birth intervals. 
5.  Empirical Results 
The econometric model has been estimated for various specifications of the logistic model. 
The dependent variables are the log values of the duration of first birth intervals. Tables 3 and 4 
present the estimation results for all women in the sample and for women in different age cohorts, 
respectively. The explanatory variables are grouped into four categories: women’s employment, 
the levels of the women’s and their husbands’ education, the age at marriage and age cohorts of 
women, and family structure and family background. Below, we discuss the effects associated 
with each category of explanatory variables beginning with the focus of this study, namely, 
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women’s employment. 
Women’s Employment Surrounding the First Birth 
To more thoroughly understand the impact of women’s labor market activity on the first 
birth interval, we use four measures of employment variables in our analysis as descibed below.  
The first variable is concerned with the effect of working hours on the first birth interval. The 
negative and significant signs of this variable across all the related specifications in Table 3 
suggest that longer working hours tends to shorten the first birth interval. This is so regardless of 
whether the decision to work per se also exhibits a significantly negative effect on the first birth 
interval as indicated by the coefficient of the “Work Before Birth” variable in specifications III 
and IV.   
To obtain more knowledge about the impact of working hours, we further distinguish those 
women who work more than 30 hours per week from those who work less than 30 hours per 
week by including two dummy variables as shown in the last column of Table 3. Since women 
who work more than 30 hours usually possess more formal and regular jobs, the negative and 
significant sign of this variable implies that maternal employment with a more formal and regular 
job is associated with a greater likelihood of an early first birth. This may be because a more 
formal or regular job usually results in better maternity leave benefits and higher job security, and 
therefore tends to encourage women to have an early first birth by relaxing the liquidity 
constraint on early parenthood. For women who work at a less formal job as denoted by their 
working less than 30 hours per week, the effect of their employment on the first birth interval is 
insignificant. Since these women do not devote a lot of time to labor market activity, they are 
expected to give family activities a higher priority. As a result, their childbearing decisions will 
be less likely to be influenced by their labor market activities.  
The third variable related to women’s employment is “tenure,” which we use to measure 
women’s labor market experience. Our results indicate that women with more labor market 
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experience tend to have longer first birth intervals.8 If more pre-birth work experience is the 
result of higher market wages, then the opportunity cost of childbearing is much higher for those 
women who have accumulated more human capital stock. Consequently, those women tend to 
postpone the first birth since they are expected to have fewer children. As work before the first 
child may give rise to an important role that serves as an alternative to childbearing, women with 
more pre-birth work experience will be more likely to continue their employment or return to 
employment, following the birth of the first child (Groat et al. 1976). Based on this, the amount 
of pre-birth work experience could also reflect the women’s work commitment. Thus, our results 
may imply that the more strongly motivated women are to be involved in the labor market, the 
higher will be the probability of a delayed first birth. On the other hand, if more pre-birth work 
experience is due to lower family income, then the longer first birth interval may be caused by 
heavier family financial constraints. 
Finally, the variable as to whether a woman works during the year both before and after her 
first birth is used to indicate the extent of her motivation to be involved in the labor market, a 
way that is similar to the use of “return time after last birth” as a proxy for the strength of work 
commitment in the literature (NÍ Bhrolchain 1986, p. 50). As shown in Table 3, a positively 
significant effect of this variable suggests that women with a stronger attachment to the labor 
market are more likely to delay their first birth. 
We can derive two major implications based on the results reported in Table 3. In terms of 
the number of working hours, women who work more than 30 hours per week tend to have an 
                                                 
8 Despite the fact that bearing and rearing children was the primary task of women in traditional societies, 
the transition to parenthood tended to involve less hardship since women often obtained help from other 
coresident kin, and they did not need to assume total responsibility for childrearing alone within the 
extended-family system (Rindfuss, Morgan, and Swicegood 1988). As a result, previous studies have 
found that female employment did not affect fertility behavior during the early stages of Taiwan’s 
economic development (Hermalin 1976). 
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earlier first birth. On the other hand, labor market experience, as indicated by the women’s 
employment around the time of the first birth as well as their job tenure, tends to have a positive 
effect on the first birth interval. In other words, different aspects of women’s employment affect 
first birth intervals differently. If the influence of working hours dominates, women’s 
employment may negatively affect first birth intervals. However, women’s employment may 
result in longer first birth intervals if the influence of labor market experience is stronger than 
that of working hours. 
Education 
The results shown in Table 3 suggest that first birth intervals are likely to be longer for 
women with more years of schooling. That is, women’s education also plays an important role in 
determining the first birth interval. If the higher level of the mother’s education is associated with 
higher wages, we may infer that higher female wages could lengthen the first birth interval. Our 
results will then be consistent with the finding of Heckman and Walker (1990), which suggests 
that rising female wages tend to delay the timing of childbirths for Swedish women. 
Due to the poor data quality with regard to the husband’s earnings observed in the survey, 
we use the husband’s education as a proxy for the husband’s wages or family income in order to 
answer one of the most frequently addressed, yet still open, questions in the literature, namely, do 
wages and incomes affect fertility? Thus, we include the husband’s education as an explanatory 
variable, although relatively less attention has been directed to the relationship between male 
education and fertility. Previous studies show that the estimates of the elasticity of completed 
fertility with respect to the husband’s wage could be positive or negative. Inconclusive findings 
also apply to the effect of the male wage or income on the birth intervals. While Heckman and 
Walker (1990) report that higher male incomes shorten birth intervals, Cigno and Ermisch (1989) 
do not empirically find that male earnings have a positively significant effect on the birth tempo. 
In this study, we find that the husband’s education has a positive, but insignificant, impact upon 
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the first birth interval as shown in Table 3. Similarly, if the higher level of education is associated 
with higher earnings, we may infer that higher male earnings do not affect the first birth interval.  
Age at Marriage and Age Cohort 
As to the direct influence of the age at marriage on the timing of the first birth, it is found 
that women marrying after the age of 25 have significantly longer first birth intervals than those 
who settled down at the most common age of marriage of 20 to 25. A similar result is found in 
mainland China (Wang and Yang 1996). Although Cigno and Ermisch (1989) theoretically show 
that women marrying later tend to have a faster birth tempo, their results are not supported by 
their own empirical analysis. As to the effects of the difference in age between wife and husband, 
our results show that those women who are older than their husbands tend to have an early first 
birth after marriage. However, the opposite situation is observed in mainland China (Wang and 
Yang 1996). 
Table 3 shows that the duration of the first birth intervals is closely related to the age cohorts 
of women. The highly significant coefficients of these age cohorts suggest that many of the 
important between-cohort differences have been captured by the age-cohort variables. In 
particular, the positive signs of their parameter estimates imply that first birth intervals are 
becoming shorter for women in the younger age cohorts. This phenomenon could be partly 
because women in the younger cohorts are more likely to have pre-marital sexual experiences as 
a large proportion of them cohabit with their partners after engagement. Thus, we would expect 
them to have a higher chance of getting pregnant before getting married. Once the couple finds 
out about the pregnancy, they usually decide to get married before the child is born. 
Family Structure and Family Background 
Since family structure in many studies is found to significantly affect fertility behavior, we 
use four variables to measure its impact on the first birth interval, i.e. whether the husband is the 
only son in his family, whether the wife lives with her parents-in-law, and the sibling sizes of the 
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wife’s and husband’s families, respectively. Table 3 shows that the husband’s being the only son 
in his family does not affect the duration of the first birth interval and neither does the wife’s 
living with her parents-in-law. A possible explanation is that these two variables may have 
stronger influences on the decisions regarding higher-order births. Therefore, they may 
significantly affect the complete fertility, but exert little impact on the first birth.  
Similar to Lehrer’s (1985) finding, our results indicate that sibling sizes both from the 
husband’s side and the wife’s side have significantly lengthened the first birth interval. This may 
be partly because young couples from large families, who may receive less financial assistance 
from their parents, or in some cases may be expected to help support their siblings, face 
economic pressures that may delay the formation of their own households. On the other hand, 
having a large number of siblings may also lessen the parental pressure on the couple to have a 
grandson earlier so as to worship the family ancestors. 
The effect of miscarriages on the first birth interval is, as expected, positively significant. 
This result is plausible since those women who have experienced miscarriages need time to 
physically recover before getting ready for the next pregnancy. Furthermore, the variable “Buy 
House” is used as a proxy for the household’s asset or wealth level. The insignificant coefficient 
of this variable could in part be due to a lack of information regarding the size of the mortgage 
when purchasing the house. Finally, the estimated coefficient of the “Urban” variable is not 
significantly different from zero, implying that an urban-rural disparity does not exist in terms of 
the behavior of the first birth interval. 
Duration Dependence 
Table 3 shows that duration dependence, indicated by the value of P, is significantly greater 
than 1 in every specification, implying that the hazard rate (or the risk of having a first birth) has 
an inverse V-shaped pattern. In other words, the hazard rate exhibits a positive duration 
dependence at the beginning of the marriage, to be then followed by a negative duration 
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dependence as the length of the marriage increases.  
Theoretically, there are two forces that work in opposition to each other in relation to the 
first birth duration. As a couple is married for a longer period of time, they will be better prepared, 
both economically and emotionally, for parenthood, and therefore will be more willing to give 
birth to a child. On the other hand, when the couple is married for a longer period of time, they 
may be less likely to give birth, because the probability of conception will become lower as the 
woman gets older. Apparently, the rising force that is driven by the “being better prepared” factor 
dominates during the early part of married life, while the declining force caused by the 
decreasing probability of conception is much stronger in the later stages of married life.  
Comparisons Across Age Cohorts 
We further investigate the determinants of the first birth duration for different age cohorts. A 
cross section of age groups is used here to infer the longitudinal pace of reproduction. The results, 
shown in Table 4, indicate that the major implication regarding the impact of women’s labor 
force activities on first birth intervals remains the same when the model is estimated on the basis 
of age cohorts. The estimated coefficients for female education and the age at first marriage by 
contrast become insignificant when we estimate the model on the basis of age cohorts. This could 
in part be due to the existence of non-negligible correlations between these two variables and the 
age cohorts. In other words, rapid economic development and social change have been 
accompanied by a dramatic increase in women’s education and a later age at marriage. Thus, 
female education plays an important role in determining the duration of the first birth interval for 
all of the married women as shown in Table 3, but not for each age cohort based on the results in 
Table 4. The same explanation applies to the age at marriage. 
6.  Conclusions 
Given the fact that the decline in Taiwan’s fertility is most notable during the 1960s and 
1970s, this study attempts to analyze empirically to what extent women’s employment along with 
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other socioeconomic characteristics affect the timing of first births among married women. A 
hazard rate approach is applied to model the duration of the first birth interval, and various 
models are estimated based on the data drawn from the 1989 Taiwan Women and Family Survey. 
Our estimation results suggest that women’s employment strongly affects the duration of first 
birth intervals, and that various aspects of women’s labor force activities affect first birth 
intervals differently.  
Our empirical results suggest that those women who work at more formal and regular jobs as 
indicated by working more than 30 hours per week are more likely to have an early first birth. 
Women who exhibit a strong attachment to the labor market by working during the year both 
before and after their first birth tend to have a longer first birth interval. Moreover, it is more 
likely that women with more work experience, as indicated by the tenure of their pre-birth job, 
will delay their first birth. Other significant variables include the age cohort, the age difference 
between wife and husband, miscarriage experiences, female education, and age at first marriage. 
Family background and family structure are by contrast less important in determining first birth 
intervals. 
Finally, when the model is estimated on the basis of age cohorts, the major implication 
remains the same. However, the estimated coefficients for female education and the age at 
marriage do become insignificant. This could be partly due to the existence of non-negligible 
correlations between these two variables and the age cohorts. In other words, Taiwan’s rapid 
economic development and social change have been accompanied by a dramatic increase in 
women’s education and a later age at marriage. At the same time, the fact that the first birth 
interval has become shorter during this period could be in part a result of the rising employment 
of women who have a more formal and regular job that is, independent of the effects of a later 
marriage and a better education. 
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Appendix:  Estimation Results with Income Variables 
Due to doubts over the quality of the salary information collected in the survey, we did not 
use the wage variable for women or the husband’s income variable in our main specifications as 
commonly used in the literature. However, for the purpose of comparison, we performed some 
estimations based on these income variables. The estimation results are reported in Tables A1 and 
A2. 
By comparing the results presented in Table 3 and Table A1, we can conclude that the major 
implications do not change regardless of whether we are using the schooling variables or the 
income variables. That is, women’s employment and income variables exhibit a more significant 
impact on the timing of the first birth than do the family background and family structure 
variables. In addition, most of the significant variables in Table A1 have the same direction of 
influence on the first birth interval as those shown in Table 3. In particular, in relation to the set of 
variables about women’s employment, exactly the same implications can be drawn based on the 
results reported in both tables. In other words, those women who are employed and have a more 
formal and regular full-time job tend to have an early first birth, while those who are less devoted 
to their work will not let their employment have any effect on their childbearing decisions. 
Women who have both a stronger attachment to market activity and more years of work 
experience are more likely to delay their first birth. 
Finally, both the woman’s wage and the husband’s income have a stronger influence on the 
timing of their first birth in terms of their coefficients and significance levels than do the 
schooling variables. This finding is reasonable since the wage variable is a more direct measure 
of a woman’s time cost than the schooling variable, and the husband’s income variable is a closer 
proxy to family income than the schooling variable. 
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Table 1.  Descriptive Statistics 
By Age Cohort By Birth Type   
All Age  
25-29 
Age  
30-34 
Age  
35-39 
Age  
40-44 
Age  
45-49 
Age  
50-54 
Age  
55+ 
Completed 
First Birth 
Not Yet Have 
First Birth 
First Birth Interval for all a (years) 
 
First Birth Interval for Women with Completed 
   First Birth a (years) 
Age 
Age at Marriage 
Years of Schooling  
Miscarriage Before 1st Birth (%) 
Husband's Age 
Husband & Wife Age Difference 
Husband's Years of Schooling 
Number of Children 
Percentage of Buying a House (%) 
Living in Urban Area at 1st Birth (%) 
Husband's Income 
Husband is the Only Son in His  
   Family (%) 
Living with Parents-in-law at  
   1st Birth (%) 
Sibsize - Husband 
Sibsize - Wife 
Work During the Year Before  
   1st Birth (%) 
Work > = 30 Hours per Week During  
   the Year Before 1st Birth (%)  
Work < 30 Hours per Week During  
   the Year Before 1st Birth (%) 
Tenure of the Job Worked During the  
Year Before 1st Birth b 
Work Both Years Before & After 
   1st Birth (%) 
2.40 
(2.20) 
2.21 
(1.26) 
40.40 
22.83 
 7.25 
 1.66 
44.77 
4.57 
9.05 
2.98 
58.93 
47.87 
22091.85 
 
11.03 
  
53.74 
4.55 
4.78 
55.46 
 
51.37 
 
4.09 
 
4.00 
 
35.09 
 
2.06 
(1.04) 
    1.95 
   (0.81) 
27.91 
22.56 
9.90 
0.85 
32.16 
4.34 
10.61 
1.74 
33.05 
60.97 
21720.60 
 
8.83 
 
54.13 
4.03 
4.16 
56.98 
 
55.56 
 
1.42 
 
2.87 
 
35.90 
 
2.20 
(1.47) 
2.06 
(1.09) 
32.10 
23.36 
9.32 
1.59 
35.91 
3.96 
10.32 
2.25 
 46.23 
56.95 
24457.00 
 
8.74 
 
48.74 
4.30 
4.48 
61.19 
 
58.81 
 
2.38 
 
3.40 
 
38.94 
 
2.23 
(1.76) 
2.08 
(1.08) 
36.91 
23.42 
8.30 
1.30 
41.27 
4.60 
9.75 
2.77 
60.42 
53.78 
24028.67 
 
9.38 
 
50.39 
4.70 
4.72 
60.94 
 
56.51 
 
4.43 
 
4.04 
 
35.03 
 
2.40 
(2.08) 
2.21 
(1.09) 
41.69 
22.84 
7.02 
1.45 
47.36 
5.89 
8.87 
3.10 
66.37 
40.14 
21946.53 
 
9.76 
 
49.55 
4.92 
5.10 
57.87 
 
53.53 
 
4.34 
 
4.42 
 
33.82 
 
2.48 
(2.51) 
2.25 
(1.42) 
46.98 
22.81 
5.24 
1.64 
51.88 
5.10 
8.01 
3.51 
72.20 
38.55 
20393.48 
 
12.85 
 
58.41 
4.69 
5.39 
51.17 
 
46.26 
 
4.91 
 
4.76 
 
33.64 
 
2.85 
(3.43) 
2.46 
(1.15) 
51.81 
22.01 
    4.19 
2.21 
55.79 
4.19 
7.26 
3.90 
74.59 
38.40 
18057.43 
 
14.64 
 
63.54 
4.64 
4.91 
46.13 
 
37.29 
 
8.84 
 
4.57 
 
33.98 
 
2.98 
(3.13) 
2.80 
(2.06) 
57.67 
21.49 
    3.59 
3.35 
60.98 
3.63 
6.48 
4.53 
65.24 
34.76 
14388.36 
 
18.29 
 
62.80 
4.47 
4.80 
39.63 
 
36.28 
 
3.35 
 
4.75 
 
30.79 
 
2.21 
(1.26) 
-- 
 
40.55 
22.73 
     7.20 
1.62 
44.91 
4.56 
9.02 
3.06 
59.34 
47.29 
22120.61 
 
10.98 
 
54.36 
4.57 
4.79 
55.69 
 
51.49 
 
4.20 
 
3.92 
 
34.78 
 
9.28 
(8.91) 
-- 
 
34.95 
26.66    
     9.13 
3.26 
39.21 
4.78 
10.11 
0 
43.48 
69.57 
21105.63 
 
13.04 
 
30.43 
4.02 
4.46 
46.74 
 
46.74 
 
0 
 
7.79 
 
46.74 
 
 
Number of Observations 
 
3545 
 
351 
 
755 
 
768 
 
553 
 
428 
 
362 
 
328 
 
3453 
 
92 
Notes: 
a. Numbers in parentheses are the standard deviations.  
b. This number is calculated for those who work during the year before 1st birth only. 
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Table 2.  Descriptive Statistics for Women with Various Work Experiences 
  
No Work 
During the 
Year Before 
1st Birth 
 
Work 
During the 
Year Before 
1st Birth 
Work??
30 Hours 
per Week 
During the 
Year Before 
1st Birth 
Work?30 
Hours per 
Week 
During the 
Year Before  
1st Birth 
Work Both 
Years 
Before?
After 1st 
Birth 
First Birth Interval a (years) 
 
First Birth Interval for Women with 
Completed 1st Birth 
Age 
Age of Marriage 
Years of Schooling  
Miscarriage Before 1st Birth (%) 
Husband's Age 
Husband & Wife Age Difference 
Husband's Years of Schooling 
Number of Children 
Percentage of Buying a House (%) 
Living in Urban Area at 1st 
  Birth (%) 
Husband's Income 
Husband is the Only Son in His 
  Family (%) 
Living with Parents-in-law at  
  1st Birth (%) 
Sibsize - Husband 
Sibsize - Wife 
Work > = 30 Hours per Week 
During the Year Before 1st   
Birth (%)   
Work < 30 Hours per Week During 
the Year Before 1st Birth (%) 
Tenure  of  the  Job  Worked 
During the Year Before 1st  
Birth b  
Work Both Years Before & After 
1st Birth 
2.58 
(2.33) 
2.39 
(1.49) 
41.62 
22.74 
 7.00 
 1.90 
46.25 
 4.85 
 8.91 
 3.04 
57.76 
 
48.58 
21846.22 
 
12.10 
 
49.84 
 4.47 
 4.82 
 
- - 
 
 
- - 
 
- - 
 
 
- - 
2.25 
(2.09) 
2.07 
(1.02) 
39.42 
22.91 
 7.45 
 1.48 
43.57 
 4.34 
 9.17 
 2.92 
59.87 
 
47.30 
22279.40 
 
10.17 
 
56.87 
 4.62 
 4.75 
 
92.62 
 
 
 7.38 
 
 4.00 
 
 
63.28 
2.22 
(2.12) 
2.02 
(0.96) 
39.11 
22.95 
 7.58 
 1.43 
43.32 
 4.40 
 9.27 
 2.89 
59.25 
 
47.83 
22527.65 
 
9.94 
 
55.96 
4.61 
4.72 
 
- - 
 
 
- - 
 
4.04 
 
 
62.44 
2.67 
(1.50) 
2.67 
(1.50) 
43.39 
22.40 
 5.83 
 2.07 
46.82 
 3.68 
 7.88 
 3.39 
67.59 
 
40.69 
19000.00 
 
13.10 
 
68.28 
4.71 
5.14 
 
- - 
 
 
- - 
 
 3.58 
 
 
73.79 
2.47 
(2.51) 
2.19 
(1.08) 
39.90 
22.98 
7.42 
1.37 
43.67 
3.96 
9.13 
2.93 
61.33 
 
45.98 
22573.84 
 
10.53 
 
59.32 
 4.60 
 4.73 
 
91.40 
 
 
 8.60 
 
 3.93 
 
 
- - 
 
Number of Observations 
 
1579 
 
1966 
 
1821 
 
145 
 
1244 
Notes:  
a. Numbers in parentheses are the standard deviations. 
b. This number is calculated for those who work during the year before 1st birth only. 
Table 3: Estimation Results of Logistic Model  
Variable Specificat ion?  Specif icat ion? Specificat ion? Specification ? Specificat ion? 
Woman’s Employment       
  Work Hours per Week Before Birth   -0.0014***  
(-4.686)  
  -0.0032 ***  
( -8.039) 
- - 
 
  -0.0020 ***  
( -2.906)  
- - 
 
  Work Before Birth - -  
 
-  -  
 
   -0.1987 ***  
(-7.855)  
  -0.0998 ** 
( -2.328)  
- - 
 
  Work Both Years Before and After 
Birth  
- -  
      
   0.1317 ***  
(6.195)  
   0 .1541***  
(6.653) 
   0.1514 ***  
(6.540) 
   0 .1500 ***  
(6.500) 
  Tenure of Job Worked Before Birth - -  
 
0.0075** 
(2.554)  
   0.0103 ***  
(3.362) 
   0.0107***  
(3.485)  
   0.0111***  
(3.635) 
  Work > = 30 Hours per Week 
Before Birth 
  Work < 30 Hours per Week Before 
Birth  
- -  
 
- -  
 
-  -  
 
-  -  
 
- - 
 
- - 
 
-  -  
 
-  -  
 
   -0.2117 ***  
( -8.366)  
   -0.0096 *** 
( -0.187)  
Education      
  Woman’s Years of Schooling    0.0086** 
(2.917) 
   0.0087***  
(2.973)  
   0.0091***  
(3.119) 
   0.0090***  
(3.088)  
   0.0096***  
(3.284) 
  Husband’s Years of 
    Schooling 
0.0033  
(1.273) 
 0.0034 
(1.312)  
 0.0033 
(1.278) 
 0.0034 
(1.31 6)  
 0.0034 
(1.329) 
Age at Marriage and Age Cohort      
  Age at Marriage < 20  0.0196 
(0.809) 
 0.0284 
(1.176)  
 0.0295 
(1.218) 
 0.0302 
(1.250)  
 0.0318 
(1.317) 
  Age at Marriage > 25    0.0772***  
(3.462) 
   0.0691***  
(3.112)  
   0.0649***  
(2.916) 
   0.0652***  
(2.937)  
   0.0652***  
(2.944) 
  Husband 0-4 Years Older a  0.2813***  
(10.492)  
   0.2747***  
(10.352)  
 0.2773***  
(10.423)  
 0.2776***  
(10.460)  
 0.2794***  
(10.543)  
  Husband 5+ Years Older a    0.2605***  
(9.311) 
   0.2620***  
(9.457)  
   0.2637***  
(9.507) 
   0.2651 ***  
(9.571)  
   0.2659***  
(9.620) 
  Age3034     0.1532***  
(5.415) 
   0.1531***  
(5.443)  
   0.1510***  
(5.364) 
   0.1535***  
(5.458)  
   0.1509***  
(5.378) 
  Age3539     0.1530***  
(5.392) 
   0.1535***  
(5.424)  
   0.1534***  
(5.408) 
   0.1542***  
(5.449)  
   0.1513***  
(5.357) 
  Age4044     0.2173***  
(6.803) 
   0.2145***  
(6.758)  
   0.2159***  
(6.788) 
   0.2150***  
(6.776)  
   0.2140***  
(6.751) 
  Age4549     0.2285***  
(6.518) 
   0.2200***  
(6.302)  
   0.2230***  
(6.388) 
   0.2198***  
(6.305)  
   0.2204***  
(6.339) 
  Age5054    0.3532***  
(9.639) 
   0.3395***  
(9.288)  
   0.3470***  
(9.491) 
   0.3411 ***  
(9.336)  
   0.3363***  
(9.218) 
  Age55  0.3953***  
(11.017)  
 0.3806***  
(10.688)  
 0.3832***  
(10.759)  
 0.3791***  
(10.658)  
 0.3813***  
(10.732)  
Family Structure and Family 
Background 
     
  Husband-Only Son  0.0415 
(1.519) 
 0.0418 
(1.543)  
0.0420 
(1.545) 
0.0426  
(1.572)  
0.0407 
(1.503) 
  Living with Parent - in-law  0.0071 
(0.428) 
 -0.0032  
( -0.194) 
-0.0004  
( -0.023)  
-0.0018  
( -0.110)  
-0.0030  
(-0.185)  
  Sibsize  - Husband    0.0159***  
(4.102) 
   0.0161***  
(4.193)  
   0.0160***  
(4.143) 
   0.0162***  
(4.216)  
   0.0161***  
(4.179) 
  Sibsize  - Wife    0.0125***  
(3.145) 
   0.0125***  
(3.174)  
   0.0129***  
(3.276) 
   0.0127***  
(3.240)  
   0.0127***  
(3.241) 
  Miscarriage     0.5665***  
(8.996) 
   0.5732*** 
(9.195)  
   0.5823***  
(9.350) 
   0.5781***  
(9.286)  
   0.5758***  
(9.237) 
  Buy House  0.0064 
(0.376) 
 0.0016 
(0.093)  
 0.0035 
(0.205) 
 0.0026 
(0.156)  
 0.0012 
(0.070) 
  Living in Urban Area  0.0116 
(0.680) 
 0.0145 
(0.852)  
 0.0122 
(0.717) 
 0.0138 
(0.810)  
 0 .0106 
(0.624) 
? 0.5032
***  
(123.324) 
0.5027 ***  
(124.426) 
0.5027 ***  
(124.441) 
0.5027***  
(124.423) 
0.5027 ***  
(124.749) 
Pb 3.7296
***  
(59.859)  
3.7508 ***  
(58.170)  
3.7488 ***  
(58.101)  
3.7528***  
(57.991)  
3.7599 ***  
(58.164)  
ln L -2507.469  -2481.754 -2483.563  -2478.848 -2472.741  
Number of Observations  3545  3545 3545  3545 3545  
***: Significant at  the 1% level.  **: Significant at  the 5% level.  *:  Significant at  the10% level. 
Numbers in  parentheses are  asymptot ic  t -rat ios .  a: The reference group is those women who married to husba nds with younger ages. b: The significant  
level  indicates  whether  P is significant difference from 1. 
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Table 4: Estimation Results of Logistic Model by Age Group 
Variable Age 25-29  Age 30-34  Age 35-39  Age 40-44  Age 45-49 Age 50-54 Age 55+ 
Woman’s Employment  
       
  Work > = 30 Hours per  
    Week 
   -0.2148***  
( -2.917) 
   -0.1779***  
( -3.269)  
   -0.1963*** 
(-3.543)  
   -0.1970*** 
(-2.973)  
  -0.1926 ** 
(-2.265)  
   -0.4014*** 
(-4.824)  
 -0.2242 * 
(-1.713)  
  Work < 30 Hours per 
    Week 
  Work Both Years 
Before & After Birth 
  Tenure of Job Worked 
    Before Birth 
 0.0176 
(0.024)  
 0.1153* 
(1.846)  
 0.0259* 
(1.719) 
 0.0770 
(0.641)  
  0.0816* 
(1.762)  
 0.0069 
(0.966)  
 0.0411  
(0.387)  
   0.1646*** 
(3.527)  
   0.0246*** 
(3.055)  
 -0.0670  
(-0.515)  
   0.1885*** 
(3.345)  
 0.0059 
(0.655)  
 0.0245 
(0.158)  
  0.1834 ** 
(2.311)  
 0.0098 
(1.101)  
  -0.2745 * 
(-2.050)  
   0.2700*** 
(3.065)  
   0.0258*** 
(4.317) 
 0.0045 
(0.023) 
 0.1747 
(1.454) 
 -0.0050  
(-0.302)  
Education        
  Women’s Years of 
Schooling  
   0.0373***  
(3.234)  
 0.0108 
(1.522)  
 0.0075 
(1.057)  
 0.0099 
(1.417)  
 -0.0047  
(-0.654)  
 -0.0034  
(-0.371)  
 -0.0015  
(-0.156)  
  Husband's Years of  
    Schooling  
 0.0049 
(0.522)  
 0.0123* 
(1.950)  
  0.0151 ** 
(2.374)  
-0.0029  
(-0.468)  
 0.0058 
(0.828)  
 0.0057 
(0.763) 
 -0.0134 * 
(-1.777)  
Age at Marriage and 
Age Cohort  
       
  Age at Marriage < 20  -0.0407 
( -0.601) 
 -0.0745 
( -1.276)  
 0.1172* 
(1.924)  
 -0.0327  
(-0.585)  
 0.0311 
(0.410)  
  0.1589 ** 
(2.286) 
 0.1077 
(1.417) 
  Age at Marriage > 25  0.0466 
(0.647)  
  0.0933 ** 
(2.046)  
 0.0885* 
(1.908)  
 0.0721 
(1.309)  
 0.0916 
(1.499)  
 0.0061 
(0.072) 
  0.2164 ** 
(2.194) 
  Husband 0-4 Years  
Oldera 
  0.1894 ** 
(2.153)  
   0.3509***  
(5.516)  
   0.1842*** 
(3.338)  
   0.3954*** 
(6.487)  
   0.4525*** 
(6.188)  
   0.4225*** 
(5.880) 
   0.4691*** 
(5.795) 
  Husband 5+ Years   
Oldera 
  0.1886 ** 
(1.984)  
   0.3196***  
(4.889)  
   0.2092*** 
(3.548)  
   0.4094*** 
(6.711)  
   0.4810 *** 
(6.354)  
   0.3813*** 
(4.974) 
   0.5692*** 
(6.475) 
Family Structure and 
Family Background  
       
  Husband - Only Son  -0.0083 
( -0.102) 
 0.0247 
(0.416)  
 0.1045* 
(1.696)  
  0.1406 ** 
(2.058)  
 0.0954 
(1.217)  
 0.0063 
(0.073) 
 0.1641* 
(1.823) 
  Living with  
    Parent -in-law 
 -0.0412 
( -0.875) 
 0.0088 
(0.251)  
-0.0311  
(-0.892)  
-0.0428  
(-1.044)  
 0.0616 
(1.210)  
 0.0371 
(0.649) 
 0.0677 
(1.000) 
  Number of Siblings-  
    Husband 
 -0.0020 
( -0.144) 
 0.0123 
(1.455)  
   0.0239*** 
(2.823)  
   0.0258*** 
(2.892)  
  0.0257 ** 
(2.479)  
  0.0253 ** 
(2.279) 
   0.0382*** 
(2.972) 
  Number of Siblings-  
    Wife  
 0.0175 
(1.304)  
 0.0031 
(0.332)  
  0.0177 ** 
(2.151)  
   0.0278*** 
(2.956)  
 0.0124 
(1.039)  
   0.0277*** 
(2.579) 
   0.0256** 
(2.237) 
  Miscarriage   0.4770 
(0.207)  
   0.5635*** 
(3.904)  
   0.7067*** 
(4.369)  
   0.6840*** 
(4.516)  
 0.4013* 
(1.891)  
  0.4432 ** 
(2.536) 
   0.7212*** 
(4.669) 
  Buy House   -0.1171** 
( -2.277) 
 0.0598* 
(1.714)  
 -0.0145 
(-0.414)  
 0.0065 
(0.152)  
 0.0121 
(0.236)  
   0.1806*** 
(3.104) 
 0.0643 
(1.014) 
  Living in Urban Area   0.1005* 
(1.953)  
 0.0446 
(1.270)  
 0.0218 
(0.607)  
 0.0277 
(0.616)  
 -0.1000 * 
(-1.909)  
-0.0560  
(-0.963)  
 0.0478 
(0.750) 
?    0.5291
***  
(31.567)  
   0.5246***  
(59.073)  
   0.5318*** 
(58.565)  
   0.5035*** 
(48.977)  
   0.5015*** 
(40.903)  
   0.4508*** 
(40.181)  
   0.4386*** 
(33.433)  
Pb 
   4.0396***  
(16.511)  
   3.8164***  
(25.657)  
   3.7172*** 
(25.203)  
   3.9464*** 
(23.821)  
   3.7866 *** 
(22.382)  
   3.8768*** 
(17.728)  
   3.4246*** 
(15.884)  
ln L -218.098 -513.017 -533.454 -362.233 -302.835 -242.408 -257.367 
Number of Observations 351 755 768 553 428 362 328 
***: Significant at the 1% level  **: Significant at the 5% level.  *: Signi ficant at the 10% level. 
Numbers in parentheses are asymptotic t -ratios.  a: The reference group is those women who married to husbands with younger 
ages.  b: The significant level indicates whether P is significant different from 1. 
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Table A-1: Estimation Results of Logistic Model for Sub-Sample with Income Variables 
Variable  
Specification 
I  
Specification 
II 
Specification 
III  
Specification
? 
Specification
? 
Specification
? 
Woman’s Employment       
Work Hours per Week Before Birth    -0.0017*** 
(-5.059) 
   -0.0035*** 
( -8.045) 
- -  
 
  -0.0017* *  
( -2.263) 
-  -  
 
- -  
 
Work Before Birth -  - 
 
-  -  
 
   -0.2308*** 
(-8.195) 
   -0.1444*** 
( -3.027) 
-  -  
 
- -  
 
  Work Both Years Before and After Birth   - -  
 
   0.0994 *** 
(4.125)  
   0.1273 *** 
(4.888)  
   0.1248 *** 
(4.795)  
   0.1223 *** 
(4.720)  
   0.1204***  
(4.659)  
  Tenure of Job Worked Before Birth  -  - 
 
   0.0137 *** 
(4.288)  
   0.0180 *** 
(5.401)  
   0.0181 *** 
(5.462)  
   0.0185 *** 
(5.555)  
   0.0193***  
(5.835)  
  Work >= 30 Hours per Week Before Birth -  - 
 
-  -  
 
- -  
 
-  - 
 
   -0.2433*** 
( -8.619) 
   -0.2416***  
(-8.619) 
  Work < 30 Hours per Week Before Birth -  - 
 
-  -  
 
- -  
 
-  - 
 
 -0.0500 
(-0.984) 
-0.0493 
(-0.972) 
Income Variables        
  Woman’s Estimated Hourly Wage    0.1402 *** 
(8.106)  
   0.1427 *** 
(8.321)  
   0.1487 *** 
(8.710)  
   0.1464 *** 
(8.565)  
0.1489***  
(8.772)  
    0.1751***  
(12.462) 
  Husband’s Estimated Income at Age 45   0.0205* *  
(2.370)  
  0.0197* * 
(2.301)  
  0.0174* * 
(2.046)  
  0.0189* *  
(2.208)  
  0.0181* * 
(2.128)  
- -  
 
  Husband’s Observed Income in 1988 -  - 
 
-  -  
 
- -  
 
-  - 
 
-  -  
 
 0.0012  
(0.217)  
Age at Marriage and Age Cohort        
  Age at Marriage < 20    0.0877 *** 
(2.907)  
   0.1048 *** 
(3.502)  
   0.1063 *** 
(3.545)  
   0.1070 *** 
(3.574)  
   0.1072 *** 
(3.587)  
   0.1249***  
(4.257)  
  Age at Marriage > 25 -0.0364 
(-1.382) 
-0.0487*  
( -1.860) 
  -0.0556* * 
( -2.117) 
   -0.0549* *  
 ( -2.096) 
  -0.0555* * 
( -2.129) 
  -0.0672* * 
( -2.600) 
  Husband 0-4 Years Older a 0.0074 
(0.188)  
-0.0012 
(-0.031) 
0.0070 
(0.180)  
0.0033 
(0.084)  
0.0089 
(0.231)  
0.0441 
(1.210)  
  Husband 5+ Years Older a  -0.0154 
(-0.374) 
-0.0151 
(-0.370) 
-0.0061 
(-0.150) 
-0.0098 
(-0.239) 
-0.0038 
(-0.094) 
0.0347 
(0.917)  
  Age3034  0.0505 
(1.477)  
0.0517 
(1.522)  
0.0530 
(1.559)  
0.0533 
(1.571)  
0.0508 
(1.502)  
  0.0696* * 
(2.117) 
  Age3539   0.0586*  
(1.681)  
0.0578*  
(1.660) 
 0.0611 * 
(1.758)  
 0.0595 * 
(1.713)  
0.0551 
(1.588)  
  0.0783* * 
(2.348)  
  Age4044    0.3322 *** 
(6.941)  
   0.3283 *** 
(6.889)  
   0.3421 *** 
(7.193)  
   0.3353 *** 
(7.056)  
   0.3349 *** 
(7.080)  
   0.3924***  
(9.495)  
  Age4549    0.3617 *** 
(6.670)  
   0.3484 *** 
(6.450)  
   0.3616 *** 
(6.701)  
   0.3536 *** 
(6.559)  
   0.3534 *** 
(6.587)  
   0.4197***  
(9.042)  
  Age5054    0.5556 *** 
(8.397)  
   0.5484 *** 
(8.313)  
   0.5716 *** 
(8.690)  
   0.5594 *** 
(8.497)  
   0.5527 *** 
(8.406)  
   0.6419***  
(11.633)  
  Age 55    0.6468 *** 
(9.079)  
   0.6391 *** 
(9.012)  
   0.6603 *** 
(9.341)  
   0.6477 *** 
(9.155)  
   0.6491 *** 
(9.221)  
   0.7512***  
(12.963) 
Family Structure and Family Background       
  Husband-Only Son 0.0252 
(0.791)  
0.0277 
(0.878)  
 0.0291  
(0.922)  
 0.0294  
(0.933)  
 0.0296  
(0.939)  
 0.0381  
(1.213)  
  Living with Parent - in-law   -0.0395* *  
(-2.076) 
  -0.0514***  
( -2.724) 
  -0.0476* * 
(-2.519) 
  -0.0494***  
( -2.622) 
  -0.0496***  
( -2.638) 
  -0.0435* *  
(-2.347) 
Sibsize-Husband  0.0070 
(1.479)  
0.0072 
(1.519)  
 0.0070  
(1.491)  
 0.0072  
(1.528)  
 0.0070 
(1.495)  
  0.0088*  
(1.898)  
  Sibsize-Wife   -0.0022 
 (-0.453) 
-0.0017 
(-0.346) 
-0.0013 
(-0.264) 
-0.0014 
(-0.290) 
-0.0014 
(-0.293) 
 0.0003  
(0.074)  
  Miscarriage    0.4906 *** 
(6.240)  
   0.5012 *** 
(6.481)  
   0.5133 *** 
(6.690)  
   0.5098 *** 
(6.626)  
   0.5071*** 
(6.577)  
   0.5100***  
(6.659)  
  Buy House    -0.0523***  
( -2.711) 
  -0.0572*** 
( -2.984) 
   -0.0561*** 
(-2.926) 
  -0.0564***  
(-2.948) 
  -0.0555***  
( -2.910) 
  -0.0549***  
( -2.868) 
  Living in Urban Area  -0.0293 
(-1.518) 
-0.0243 
(-1.263) 
-0.0251 
(-1.303) 
-0.0243 
(-1.263) 
-0.0265 
(-1.385) 
 -0.0259 
(-1.353) 
?     0.4982
***  
(108.547) 
    0.4979*** 
(109.433) 
    0.4978*** 
(109.400) 
    0.4977*** 
(109.626) 
   0.4975 *** 
(110.075) 
    0.4984***  
(110.756) 
P b     3.8999
***  
(48.300) 
    3.9200*** 
 (47.426) 
    3.9226*** 
(47.382) 
    3.9257*** 
(47.296) 
   3.9343 *** 
(47.259) 
   3.9261 ***  
(47.271) 
ln L -1657.201 -1639.615 -1637.611 -1634.946 -1628.897 -1631.030 
Number of Observations 2506 2506 2506 2506 2506 2506 
***: Significant at the 1% level.  **: Significant at the 5% level.  *: Significant at the 10% level.  
Numbers in parentheses are asymptotic t -ratios.  a: The reference group is those women who married to husbands with younger ages.  b: The 
significant level indicates whether P is significant difference from 1. 
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Table A-2: Estimation Results of Logistic Model by Age Group for Sub-Sample with Income Variables 
Variable Age 25-29  Age 30-34  Age 35-39  Age 40-44  Age 45-49 Age 50-54 Age 55+ 
Woman’s Employment         
  Work > = 30 Hours per  
    Week 
   -0.2457***  
( -3.339) 
   -0.1895***  
( -3.215)  
   -0.2928*** 
(-4.959)  
  -0.1845 ** 
(-2.314)  
  -0.2173 ** 
(-2.177)  
   -0.5420*** 
(-5.549)  
 -0.0014  
(-0.008)  
  Work < 30 Hours per 
    Week 
  Work Both Years 
Before & After Birth 
  Tenure of Job Worked 
    Before Birth 
 -0.0091 
( -0.023) 
   0.1776***  
(2.923)  
 0.0144 
(0.983)  
 0.0166 
(0.143)  
 0.0740 
(1.459)  
 0.0131* 
(1.789)  
 -0.0186 
(-0.176)  
   0.1488*** 
(2.892)  
   0.0322*** 
(3.541)  
 -0.0169  
( -0.115)  
  0.1257 * 
(1.818)  
 0.0091 
(0.894)  
 -0.0583  
(-0.350)  
 0.1037 
(1.098)  
  0.0228 ** 
(2.54 7)  
 -0.2704  
(-1.605)  
 0.1642 
(1.538) 
   0.0546*** 
(7.780) 
 0.3957 
(1.572) 
-0.0220  
(-0.146)  
 -0.0234  
(-1.071)  
Income Variables        
  Women’s Estimated 
Hourly Wage 
   0.3056***  
(5.576)  
   0.2329***  
(5.636)  
   0.1486*** 
(4.022)  
  0.0907 ** 
(2.203)  
   0.1429 *** 
(3.257)  
  0.1102 ** 
(2.091) 
 -0.0067  
(-0.107)  
  Husband's Estimated 
    Income at Age 45 
-0.0061  
( -0.242) 
-0.0265  
( -1.328)  
0.0228  
(1.361)  
   0.0611 *** 
(3.701)  
   0.0749*** 
(4.209)  
   0.0763*** 
(4.440) 
   0.0903*** 
(4.249) 
Age at Marriage and 
Age Cohort 
       
  Age at Marriage < 20   0.1662 ** 
(2.242)  
 0.0328 
(0.444)  
 0.1222* 
(1.740)  
 -0.0006  
(-0.009)  
 0.0988 
(1.125)  
   0.2780*** 
(2.880) 
 0.1845 
(1.576) 
  Age at Marriage > 25  -0.0614 
( -0.846)  
 -0.0384 
(-0.705)  
 -0.0300 
(-0.561)  
 -0.1062  
(-1.556)  
  -0.1748 ** 
(-2.212)  
 0.1262 
(1.220) 
-0.0105  
(-0.081)  
  Husband 0-4 Years  
Oldera 
   -0.3282***  
( -2.638) 
  0.1831 ** 
(2.073)  
 -0.0837 
(-0.983)  
 0.0772 
(0.786)  
 -0.1013  
(-0.836)  
-0.0931  
(-0.723)  
 0.1214 
(0.848) 
  Husband 5+ Years   
Oldera 
   -0.3823***  
( -2.992) 
 0.1370 
(1.480)  
 -0.0262 
(-0.292)  
 0.0775 
(0.746)  
 -0.0335  
(-0.261)  
-0.1832  
(-1.397)  
 0.1580 
(0.977) 
Family Structure and 
Family Background 
       
  Husband - Only Son  -0.0104 
( -0.141) 
 0.0323 
(0.466)  
 0.0228 
(0.307)  
 0.0140 
(0.176)  
0.0400  
(0.455)  
 0.0292 
(0.288) 
 0.0512 
(0.402) 
  Living With  
    Parent -in-law 
  -0.0981** 
( -2.034) 
 0.0018 
(0.047)  
-0.0416  
( -1.058)  
   -0.1292*** 
(-2.666)  
0.0464  
(0.759)  
-0.0447  
(-0.647)  
-0.0650  
(-0.677)  
  Number of Siblings-  
    Husband 
 -0.0076 
( -0.545) 
 0.0040 
(0.394)  
0.0110  
(1.065)  
 0.0117 
(1.059)  
-0.0006  
(-0.049)  
 0.0069 
(0.429) 
 -0.0121  
(-0.601)  
  Number of Siblings-  
    Wife  
 0.0110 
(0.810)  
 -0.0068 
( -0.592)  
0.0012  
(0.125)  
-0.0012  
( -0.103)  
-0.0070  
(-0.457)  
 0.0212 
(1.468) 
 -0.0123  
(-0.651)  
  Miscarriage   0.3096 
(1.201)  
   0.5553***  
(3.689)  
   0.6038*** 
(2.985)  
   0.9135*** 
(6.013)  
0.2948  
(0.915)  
 0.3436 
(1.355) 
 0.5034 
(1.586) 
  Buy House   -0.1636 *** 
( -3.338)  
 0.0210 
(0.552)  
-0.0509  
( -1.297)  
-0.0765  
( -1.528)  
 -0.1407 ** 
(-2.154)  
 -0.0073  
(-0.102)  
 0.0067 
(0.070)  
  Living in Urban Area  0.0956 * 
(1.944) 
-0.0173  
( -0.450)  
-0.0112  
(-0.275)  
-0.0361  
( -0.712)  
 -0.1293 ** 
(-2.100)  
 -0.0189  
(-0.254)  
-0.1074  
(-1.259)  
?    0.5205
***  
(43.232)  
   0.5084***  
(53.857)  
   0.5247*** 
(52.577)  
   0.4818*** 
(42.521)  
   0.4969*** 
(34.844)  
   0.4444*** 
(33.691)  
   0.4329*** 
(26.160)  
Pb 
   4.6708***  
(15.335)  
   3.9141***  
(22.609)  
   3.8487*** 
(21.625)  
   4.0893*** 
(20.015)  
   4.0285 *** 
(16.614)  
   4.2619*** 
(13.626)  
   3.9769*** 
(10.577)  
ln L -136.917 -396.009 -386.533 -253.207 -176.759 -114.718 -92.911  
Number of Observations 284 607 587 404 276 202 146 
***: Significant at the 1% level  **: Significant at the 5% level.  *: Significant at the 10% level. 
Numbers in parentheses are asymptotic t -ratios.  a: The reference group is those women who married to husbands with younger 
ages.  b: The significant level indicates whether P is significant different from 1. 
Source: Yearbook of Manpower Survey Statistics, 
              Directorate-General of Budget, Accounting and Statistics, Executive Yuan, 2001.
Figure 1. Female Labor Force Participation Rates,1978-2001
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Sources: 
        Taiwan Provincial Governor's Office, December 1946.
3. Taiwan Province Statistical Summary of the Past 51 Years: 1895-1945, 
1. Taiwan-Fukien Demographic Fact Book, Minister of the Interior, 2000.
2. Yearbook of Manpower Survey Statistics, 
        Directorate-General of Budget, Accounting and Statistics, Executive Yuan, 2000.
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Figure 2.  The Demographic Transition and Female Labor Force Participation in Taiwan
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Source: Yearbook of Manpower Survey Statistics, 
              Directorate-General of Budget, Accounting and Statistics, Executive Yuan, 2001.
Figure 3. Female Labor Force Participation Rate, 1978-2001, by Age Group
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